Chemical constituents of the dried aerial parts of Euphorbia nematocypha were investigated. A new oleanane triterpenoid, trans, trans-2',4'-hexadienedioicacid-1'-β-amyrin ester (1), together with, β-amyrin (2), β-amyrin acetate (3), betulinic acid (4), ellagic acid (5), oleanolic acid (6), β-sitosterol (7), kaempferol (8), quercetin (9), lupeol (10) and pseudo-taraxasterol (11) were isolated from the methylene chloride extract. Their structures were elucidated on the basis of extensive spectroscopic (1D-& 2D-NMR) and ESI-MS analysis and comparison with data reported in the literature.The new isolated triterpenoid showed moderate cytotoxic activities against HeLa and MCF-7cell lines.
The genus Euphorbia, with about 2000 species, is the largest in the Euphorbiaceae family. Euphorbia has attracted attention largely because of the abundant terpenoids with good biological activities that have been isolated from it. E. nematocypha Hand.-Mazz, a perennial herbaceous plant widely distributed in Yunnan, Taiwan and Sichuan Province in China, has been used for the treatment of ascites, skin itching and scabies [1a-1c] . Although the chemical composition of the roots of E. nematocypha has been studied previously [2a, 2b] , there is no special report about the constituents of the aerial parts of this species.
In order to ascertain comprehensively the chemical constituents and evaluate their potential medicinal value, the methylene chloride extract of E. nematocypha was investigated. A new oleanane triterpenoid (1) and ten known compounds were isolated from the extract and their structures were identified by spectroscopic analysis and by comparing with reference data. Furthermore, the new triterpenoid was tested for its cytotoxicity against the MCF-7 and HeLa cell lines. (Figure1), together with the characteristic signal of an olefinic proton at δ H 5.21(1H, t, J = 3.5 Hz, H-12) and one methine proton at δ H 4.64 (1H, m, H-3), as well as 13 C NMR signals at δ C 121.61(C-12) and 145.25(C-13) for a double bond and δ C 81.80 (C-3) for a methine carbon suggested that 1 was a β-amyrane type triterpenoid [3a, 3b] . In the low field, four protons at δ H 6.27 (1H, d, J = 15.2 Hz, H-2'), 7.33 (1H, dd, J = 11.6, 15.0 Hz, H-3'), 6.23 (1H, d, J = 15.2 Hz, H-5') and 7.43 (1H, dd, J = 11.6, 15.0 Hz, H-4') implied four trans-olefinic protons. These four trans-olefinic protons, combined with δ C 126. 93, 130.10, 139.97 and 143.20 for two double bonds, and δ C 165.56 and 170.16, suggested either an ester carbonyl or a carboxyl carbon, which presumably demonstrated a structure of a monoesterified trans,trans-2',4'-hexadienedioic acid in the molecule. Based on the HSQC ( Figure 5 , supplementary data) spectral analysis, the correlation of the proton and carbon in a single bond was established. In the HMBC analysis (Figure1), key correlation between H-3 (δ H 4.64) and the carboxyl carbon (H-1', 165.56) was observed, indicating that the monoesterified trans,trans-2',4'-hexadienedioic acid was attached at C-3. Thus, compound 1 was identified as trans, trans-2', 4'-hexadienedioic acid-1'-β-amyrin ester.
The ten known compounds (Figure 1, supplementary data) , β-amyrin (2), β-amyrin acetate (3), betulinic acid (4), ellagic acid (5), oleanolic acid (6), β-sitosterol (7), kaempferol (8), quercetin (9), lupeol (10) and pesudo-taraxasterol (11)were identified by 1D NMR spectra and related references [3a-3b, 4a-4j] .
The cytotoxic activities of compound 1 against MCF-7 and HeLa cell lines cells were tested in vitro. The positive control was Matrine. Compound 1 showed moderate cytotoxic activities against HeLa and MCF-7 cells (Table 1) . 
Extraction and isolation:
The air-dried and powdered aerial parts of E. nematocypha (2.0 kg) were extracted with CH 2 Cl 2 (10 L × 5 d × 4 times) at room temperature. After removal of the solvent, the CH 2 Cl 2 extract (120 g) was suspended in water (2000 mL), and then partitioned with light petroleum (1000 mL× 4 times) and EtOAc (1500 mL × 4 times) to yield crude light petroleum (58 g) and EtOAc (40 g) extracts. The crude EtOAc extract was decolorized on MCI GEL, and then a sample (19 g) was subjected to silica gel CC using a gradient system with increasing polarity of PE/EtOAc(from 50:1 to 1:6, v/v) to afford 10 fractions (A -J). Fractions A-D were abandoned. The mixture of E and F (from 20:1 to 10:1, v/v) was subjected to silica gelCC using a gradient system of PE/EtOAc to afford compounds 2 (53 mg), 3 (36 mg), and 11 (41 mg). Fraction G (8:1, v/v) was further separated with PE/EtOAc, and pure compound 1 (15 mg) was obtained from the 7:1 eluate. Fraction H (6:1, v/v) was further eluted with PE/EtOAc to obtain compounds 3 (430 mg), 4 (125 mg), 5 (26 mg), 6 (107 mg) and 7 (56 mg). Fraction I (from 5:1 to 1:3, v/v) was fractionated using a gradient system of PE/EtOAc to afford compounds 8 (37 mg) and 9 (49 mg).
trans, trans-2', 4'-Hexadienedioic acid-1'-β-amyrin ester (1) [α] , H-2' ), 7.33 (1H, dd, J = 11.6, 15.0 Hz, H-3'), 7.43 (1H, dd, J = 11.6, 15.0 Hz, H-4'). 13 C NMR (150 MHz, CDCl 3 ): 81.8(C-3, CH), 121.6 (C-12, CH), 126.9 (C-5', CH), 130.1(C-2', CH), 140.0 (C-3', CH), 143.2 (C-4', CH), 145.3 (C-13, C), 165.6 (C-1', C), 170.2 (C-6', C). Other signals can be found in Table 1 (supplementary data).
Biological activity: The cytotoxic activity of compound 1was tested by the MTT method. Firstly, the cells (5 × 104 cells/well) were seeded into a 96-well micro-plate for 24 h. Then, different concentrations of the samples were added to the wells in sextuplicate and incubated for 48 h. After that, 20 L of the MTT solution (2.5 mg/mL in PBS) was added to each well and the cells were further incubated for 4 h. Then, the medium was removed and 150 L of DMSO was added to dissolve the formazan. Eventually, the absorbance at 490 nmwas measured using an ELISA reader.
Supplementary data: Details of the structures of 1-11, 1 H,
13
C, HR-ESI-MS, HSQC, HMBC NMR spectra for compound 1 and the connected correlations of proton and carbon are also available.
